The carbohydrate-binding protein, Concanavalin A (Con A), binds to glucose-or mannose-like sites on the cell-surface membrane. Unless the cells are treated with trypsin, this protein agglutinates malignantly transformed cells, but not normal cells. The transformed cells were agglutinated at 240C but not at 40C. Transformed and normal cells treated with trypsin were agglutinated at both 240C and 4VC with high concentrations of Con A (500 jug/ml), but only at 240C with low concentrations (5 ug/ml). The same number of Con A molecules were bound to normal and transformed cells at both temperatures. The results indicate that the site for Con A on the surface membrane contains two activities, a component that binds Con A molecules (B) and a component that determines agglutination (A). B is not temperature sensitive and is active in normal and transformed cells, whereas A, which is temperature sensitive, is in an active form only in transformed cells. A can be activated by trypsin, and the increased activity per cell allows agglutination at 4VC with a high, but not with a low, concentration of Con A. Agglutination of transformed cells by wheatgerm agglutinin, which binds to N-acetyl-D-glucosaminelike sites, and by soybean agglutinin, which binds to Nacetyl-D-galactosamine-like sites, was not temperature sensitive. Thus, the temperature-sensitive component A is specific for Con A, and malignant transformation of normal cells, which results in agglutinability by Con A, is associated with the activation of a specific temperaturesensitive activity on the surface membrane.
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Studies with the carbohydrate-binding protein Concanavalin A (Con A) (1) , which binds to glucose-or mannose-like sites on the surface membrane, have shown a difference in the structural organization of the surface membrane of normal and malignantly-transformed cells. Transformed cells can be agglutinated by Con A, but this protein only agglutinates normal cells after they have been treated with trypsin (2) . Measurements of the binding of labeled Con A molecules to the cell surface show that the change in the structure of the surface membrane in cell transformation can be explained by three types of changes in the structural organization of binding sites for Con A. There can be an exposure of cryptic sites, a concentration of exposed sites by a decrease in cell size, or a rearrangement of exposed sites without a decrease in cell size that results in a clustering of sites (3, 4) . The change in the structure of the surface membrane in cell transformation is also reflected by a difference in the location of sites for aminoacid and carbohydrate transport (5) , and by a differential toxic effect of Con A on normal and transformed cells (6) . The present experiments were undertaken to determine (a) whether agglutination of transformed cells by Con A is due only to the binding of Con A molecules to the surface membrane or whether it also requires specific metabolic activities, (b) whether agglutination of normal cells after treatment with trypsin is due to the same mechanism, and (c) whether such a mechanism is specific for Con A, or is also required for agglutination by the wheat-germ and soybean agglutinins that bind to N-acetyl-D-glucosamine-like (7) and N-acetyl-D-galactosamine-like sites (8) (12) . Cell volume was measured by centrifugation of a known number of cells in a centrifuge tube that contained a graduated capillary tube, and the surface area was calculated from the volume on the assumption that the cells are spherical (3) . Total protein per cell was measured by the method of Lowry et al., (13) . For both measurements, dissociated cells were used, and triplicate samples were assayed for each point. The results were reproducible to 45-10%.
Agglutinins. Con A was prepared by Miles-Yeda from Jack-bean meal (Sigma Chemical Co.) by two crystallizations (1) , and stored as a solution in saturated NaCl. Batches of 68Ni-labeled Con A (3) were stored for not more than 2-3 weeks at -20°C. Wheat-germ agglutinin (7) and soybean agglutinin (8) were prepared as described. Assay of Con A binding. Con A binding was assayed (3) at 4 and 240C. a-methyl-D-mannopyranoside (a-MeMan) (14) was used as a competetive inhibitor for Con A; this sugar binds about 10% more efficiently than the previously used a-methyl-D-glucopyranoside (2) (3) (4) (5) . The data given on Con A refers to a-methylmannopyranoside-specific binding. The number of Con A molecules specifically bound was calculated from the observation that 1 mg of labeled Con A gave 40,000 cpm; the molecular weight of the protein was assumed to be 55,000 (15, 16) .
RESULTS

Agglutination of normal and transformed cells at low and high temperature
Cell lines grown in vitro transformed by polyoma virus, SV40, RSV, and dimethylnitrosamine, and grown in vivo, transformed by Moloney virus (YAC), were tested for agglutination by Con A at 4 and 240C. The in vitro cell lines were tested 4 days after subculture and were dissociated with EDTA, whereas the YAC cell line was tested immediately after collection from the animals. All the transformed cells were agglutinated at 24°C, but at 40C there was no agglutination, or sometimes a weak agglutination (J) after 30 min of incubation with 500,Mg of Con A/ml. A representative experiment with SV40-transformed hamster cells is shown in Fig. 1 (open circles).
2). The inhibition of agglutinability at 4VC was, thus, reversible. Cells agglutinated by Con A at 240C were not dissociated after incubation at 40C. Transformed cells dissociated with trypsin 4 days after subculture became agglutinable with 500 ug of Con A/ml, even at 4VC. The trypsin-treated transformed cells reached maximum agglutinability after 5 min of incubation with Con A, as compared with 20-30 min in the absence of trypsin treatment (Fig. 3,  left) . The degree of agglutinability with 500 Mug of Con A/ml was similar at 4 and 240C. However, with 5 ,ug of Con A/ml, the trypsin-treated cells were agglutinated only at 240C.
Transformed cells dissociated with EDTA were not agglutinated at 1 day, but they were agglutinated 4 days after subculture. The transformed cells not agglutinated at 1 day became agglutinable after they had undergone 1-2 cell replications (4). Both the transformed cells after 1 EDTA-dissociated normal cells were not agglutinated by Con A at either 4 or 240C, but they were agglutinated at both temperatures by 500 p&g of Con A/mi after they were dissociated with trypsin ( Table 1 ). The trypsin-treated normal (Fig. 3, right) and transformed cells after 1 day reached maximum agglutinability with 500 p&g of Con A/ml after 5 min, and the degree of agglutinability was similar at low and high temperature. However, with 5 p&g of Con A/ml, the trypsintreated normal and transformed after 1 day cells were agglutinated only at 240C. The results indicate that Con A sites on the surface membrane contain two activities, a component that binds Con A molecules (B), and a component that determines agglutination (A). B is not temperature sensitive, and is active to the same extent in normal and transformed cells, whereas A, which is temperature sensitive, is in an active form only in transformed cells (Fig. 4) . Since agglutination of the transformed cells is reversibly inhibited at 4VC, A may be associated with a specific metabolic activity, presumably an enzyme, that is active only in the transformed membrane. This enzyme may change the surface charge. The gain of agglutinability of normal cells and transformed cells that cannot be agglutinated by Con A after treatment with trypsin indicates that A is present in these cells in an inactive form, and that it can be activated by trypsin. The increased activity of A per cell after trypsin treatment allows agglutination at 4VC with a high, but not with a low, concentration of Con A.
Agglutination of transformed cells by wheat-germ agglutinin and by soybean agglutinin was not temperature sensitive. The temperature-sensitive component A is, thus, specific for Con A. There is a requirement for cell replication in hereditarily-and abortively-transformed cells (4, 17) and for activa- tion of A, and there is a correlation between the activity of A and malignancy in vivo (manuscript in preparation). It will be of interest to determine the relationship of A to transport sites (5) and to the toxic effect of Con A (6, 20) , and to analyze the inactivation of A in reversion from the transformed state (18, 19) .
The previous (2) (3) (4) (5) (17) (18) (19) (20) and present results have shown, that the change in the structural organization of the surface membrane in malignant cell-transformation can be ascribed to structural differences in binding sites for Con A, and the activation of a specific metabolic activity.
